The aim of this paper is to obtain the solution of the Einstein equation in the interior of the black holes by using arbitrary distribution functions; corresponding to Gaussian, Rayleigh, MaxwellBoltzmann and non-Gaussian distributions. Also we calculate the Hawking temperature, the mass and heat capacity for cosmological horizon and the black hole horizon.
I. Introduction
A black hole is defined as a place where gravity has gotten so strong that the escape velocity is faster than light speed. In particular, we have the BTZ black hole (the lower dimensional black For Gaussian after a lot of works there exist a new horizon in the black hole space-time, but anisotropic i.e., ≠ with energy-momentum tensor = ( , − , − , − ). For
Gaussian not be required always, though beyond the Gaussianity has not been studied much so far.
But Myung and Yoon have constructed deformed 3 black hole which based on a Rayleigh distribution which is one of the non-Gaussian distributions [5] . Our aim of this paper to report that the four dimension black hole solution when non-Gaussian smearing of point matter are consider exist generally. We solve Einstein equations and discovery we find that the high degree of nonlinearity possessed by equation so that the solution not be easy, but this problem become easier if we solve it under some assumption [6] . The first exact solution was obtained by K. Schwarzschied in 1916; he thought that the metric static spherically symmetric in empty space time surrounding some spherically massive object like a star. In this paper, we assume that the metric static spherically symmetric but we solve this equation by assuming that the distribution function in general form which including the Gaussian, Rayleigh and Maxwell-Boltzmann distribution ( = 0,1,2) respectively. We find that the black holes solution for all higher moment matter distribution except the conventional Gaussian one. This is a new way to constructing black holes solution from hair.
II. The distribution function of Black Holes
The equations of motion are given by Einstein field equation [7] − 1 2
Where is the Ricci tensor and is the metric tensor , is the scalar tensor , is the energy momentum tensor and = 1 2 = −8 is the positive cosmological constant and is the radius curvature .In order to solve equation (1) we assume that the line element take the form
Where is proper time.
Then we get
We consider the matter configurations which do not deform (2). By considering matter energymomentum tensor
From equation (2) we get the components of Ricci are
and scalar tensor is
(See appendix A)
where prime (') denotes the derivative with respect to radial coordinate . Substituting from equations (4) - (7) into (1) we get the equations of motion are
We obtain the solutions of ( ), , , , from (8), (9), (10) and (11) we get
Equations (13) and (14) show that a non-vanishing radial pressure for arbitrary matter distribution and isotropic tangential components. Note that equation (2) together with (5) determine the metric and matter's pressure in terms of .
III. Gaussian distribution:
Using Gaussian distribution function
Where L is the characteristic length scale of the matter distribution and is the normalization constant.
Substituting from (15) into (12) 
We can obtain the explicit form of the mass of black hole in terms of the radial coordinate by setting
The extremal black hole which is the smallest black hole it is depend on the extremal radius which can be determine by ( 
where it obtain the same normalization constant at n=0 eqn.(20).Then we can write (30) as
Now, we want to see whether there exists a black hole horizon but this located at singularity this means that ( ) = 0 has interior roots other than the cosmological horizons. We note that for L → 0 we get r 2 = 2 which we get this from the ordinary Schwarzschild by using (31).
VI. Properties and thermodynamics of de Sitter Black hole
I want to know the detailed form of the horizon − to study the physical properties of de Sitter black holes since (35) which cannot be solved analytically, then we must be considered the perturbative solution near the origin by consider − is very smallthis reasonable for small L Since − should be zero when L tends to zero by expanding (34) near ≃ 0, neglecting higherorder terms.
We get equation (34) From this we get the black hole horizon proportional to and we get that − → 0 → 0which agreed with our assumption above which provides a validity of our approximation.
Now we want to obtain the Hawking temperature Now we want to deduce the mass of thesmall black hole from entropy, but there is no canonical derivation of it.But we know that the entropy proportional to the area of the event horizon [10] .
In other words we, assume that the black holes entropy is
where coefficient is not fixed to one as in Bekenstien-Hawking entropy for large black hole [11] ,similarly as a small black hole in higher curvature [12] . 
We get − (0) = 0 in order to be agreed with the vacuum solution without black hole i.e. − = 0.
But we find that the analytic integration of (43) is not available. So for small black hole approximation we get, the equation (43) 
VII. Conclusions
In this paper, we obtain the solution of Einstein equation in smearing of point matter by consider Gaussian distribution function, then by using the mass of black hole in terms of outer radius as enthalpy we can obtain some thermodynamics quantity like (Hawking temperature, thermodynamics volume and heat capacity). We note that every quantity reduce to the quantity of ordinary Schwarzschild black hole (vacuum solution) as → 0 . In figure 1 we plot ( ) with the radial coordinate and we note that its goes to zero for large pressure at infinity of and for → 0 it goes to mins infinity. In figure2 we plot the mass of black hole with r and we note that for very small radial the mass tends to zero. In figure 3 we plot the Hawking temperature with and we note that the temperature must be positive as the radial less than the extremal radius. In figure 4 we plot the thermodynamics volume with and we note that the volume become zero for small radius and it is not depends on pressure. In second we considered the general form of distribution function, including Gaussian distribution at = 0 Rayleigh distribution at = 1 and Maxwell-Boltzmann distribution at = 2.We study the physical properties of black holes by obtaining the explicit form of the black holes horizon by expanding equation (36) near ≈ 0 .We are studying the thermodynamics properties of a black hole by using the relation between the entropy and the area and then obtain the mass of the small black hole from the first law of thermodynamics. Finally, we plot some figures between Hawking temperature and Nariai radius in figures. 5, 6, 7 and 8 for = 0, 1, 2 3 respectively, which represent comparison between the exact temperature (39), approximation temperature (40) and the vacuum solution in four dimension but in figures 9 and 10 we plot the exact temperature and approximate temperature respectively which corresponding to Gaussian distribution at = 0 Rayleigh distribution at = 1 and Maxwell-Boltzman distribution at = 2. We note that the two temperatures are identical for the black hole horizon which is less than the Nariai radius. ) near = 0 then we get
